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«Jlfe:*f«r*Jl6*«EjEiSS: . ^com^kmnmiEmk 
o tz . i>rieB^iwtsfii3&«gia[$^5 tg^jg 1 tig® 

Sr. -tOEHEa^ft fc h/P? fcodtLfeHflt 

m t mmnmmmftft t <?>w& Ltmmz&^z wm. 
fBmmmn t ommzttm-tzKjj v>v?mmz . 

M2> h;^MIi«5 BSK^i h/k?C**JE-r 



•sj^ic. *<omifflT?i~ J .ji-?£mffl-r&^mk~ 
mzmk-t&m3<m4 izmmcommm^m^m. 

[ff^ig7 ] -e^Klfg^iii: LT. ^MO&JUimSr 

JtSrKl. 3-l^->JpfiJtS-K2, Kl+K2 = li: 
L D = K1 ■ G.y+K2 • r • VX'h^h^ 

tL&mDtfm>hix. tcommmmmmm.k^nm.mm 
knnmzti&mmi. Mmzm- ^m^mm.<oB^m 
m&w&mmzitfm-t&tcvkzix, ^^n^zn-t^ 
mmmmm.cr>immm±. f&n&itizM-r&mmmmo 

^iSfi^tJhfJS-rsi Mm<^mtmMkB—V- 
hkffcfikmmk Z&mtk LX-^trf-^^^tttm 
WTfjW^Hzm^ , %cOKli> 4 i:XSK2<r>tpcr>'J>-%:<k 

i>-u^tsXz>izmia^tix^^m^mi -6(7)^(7) 
mKMzmmvmmm&Mim. 

^{.znm-t^xo^z^ Mm^wmk^ixx^hm^m. 

[0001] 
C0002] 

Sr , ^^fPSW* WftWatSWtiBS-r 4 C k ^ 
[0003] tfcfe. ^OM^Wo^SicMiD-r^ B 

nngm^kizttfc-f § a — ^ — h (?) @ $r j^guw 

a«3-U-htc«r*J:5fe:BiU}6ftSr^L. 

k mmmz&i&zti.tzm®<DmMk wimotm 
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x-? itmi. &fimtwmftmzm ttz&jj wp? £ 

[0 0 04] 

[0005] mmnmffiwB-u-hizmtzsmmft 

Z^tzMzWiffemT? f-^x-? £5gjB;:$Wf & ,1 k 

tfT$%\.\ zzx\ i$Mm®Timimtt0>i%ftmz 
u *mmmmx'imm<om.m<7)3 -u-hizmtzs 

WMft S-^LTMflfefflT ? ^x-? ^ftlffl^S i k 
ffi^ili^k^am&i^k^tl^i^ 

ft$$tfcDnmzn?&fitfi^t<r>Bmttf+-frTi±*fr 
[0006] iimmitwmth z. t <r>x-% 

[0 0 07] 

i-**iWB««[**rt4#«fc, *o^aw*>«#*- 

wffite*-?§*jw&#ak . Liz smmmm 
mmizttmt ^mm^m^mmt^ 
fi®&mtv>%zm Ltzmffiizm-3zmn-r&^®.£. % 

tzmmzm^mn-th^h , msmzmmmtm 
ftw&wt^x-h&mmmiznmtzzoi.z. mu 
wmm-^-? mm-th^b zmth^ t * 
mmt-th. *m*mm,zi:ix\i. mmm<?Mfts. 
XzmitzEw^immznmt&miWiMmt. -eco 
Bm^mmmmt &#>timbvmmt <r>mmztti&t& 
teft&EAt <r>mx-fo h &mm \znmth x a tz . m 

fimiziUf&y j-by*y-bi%. •eoAMIKjEflMt 



*M<^3-l^-h5rr. IftflnilJgflnmtfcSrK 1 , 3-P 
-hinffl±£K2. ^MSrV; K 1 + K2 = 1 b LT\ 
D = K 1 • Gy + K2 • r ■ VT*&ib$*l*ilD£¥ 

[0008] a^aw«oaw^jifc:«i-**pi«o3-w- 
h ttzimtommnitmtfmmizmh^-r-fcb %h x 

x^r 'j >^*>r bimbtimmmzmmztitzm 

fie^ioitti— nx-hzfrh % xt7 y >-^* 

4: T. iiWIMt £ W±f S CI k . 
[0009] -t<?DilffaW«laW6«ffSix4 fcOfc 3 . 

k s ^mta tfzmmmmzm ttzsmK^ 

Sr . -eoiUteS^ k g^R^i k <«Ett L^BM 

>i>7izttm~t-z£nz % %<rmfemr9*}-*.3--9*m 
k lt . »^ h k h rv9 b dmm&ivsth ® 

xfr^faftfr^ti-ztx-wm^mtizmmx'* h<r> 
x\ y*h> t-nmmzm-zf&ft&fcvj&mtffot 
mmM®x-<?)MimmztfLxi>mmmm<7>&xmL 

[ 0 0 1 0 ] -€-^»f^a»JttllBE»^3ii«. 
SPWt^ffl-f 4R7J h/^JMnifffflT^faX 

-rs^sk . zcnfoftLtzmmmmzfcifzK-K biv 
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{znm-thxoi.z, zmmmrti-^-fzmwi- 
fizj: o fiff %mcvm>temft z mix- § & tmx-% 

tcDMmzfctxKtjhrurmjEmz&fr. %<r>Ktih 

k(0m£BmKJ)h)l>7 t-f&cr>X\ m.tlY)V7\>±9m 
nm*<nmtmiZWMl,tzl><r>b%Z> . .r*u;:J:9. 

h CStJE Lrt: <0 b % 9 , t«flE h JV9 iz JG t iz 

imv>mteiMmz%:&. zwrn^. ^»>m.%.Lfzmm 

fitcR* Wl^#-$rf £ J; o iz&ftmm-*.*-? 

£*jwu ^ammmzteuxmmcomMtm&ir*;* 

m b <r>mX'f) h S WMJ}. h>V7 {zKti V)V? tf—Wa-f h 
«k o lz s flWPfflT ? f - ax- ? & i ifiX" £ 

[0011] ^*>S8£ L tzM&7kffiX't± , **>1*ajLfc 

#fpm.t mwMftbnfmLi-zmmzm^tm-tz t 
ffiwm®mmmtfJisb'ft!kL*^m-&i} . h/w^ ^ 



b<nmRx-mmT?i-^-'?<mm&$:mL< 

[0012] -e^ffil^Sffii: LT. mM^«l3nilJK^ 
Gy. ffi(03-^-h^r, m^SrV s HUP^JUS 
JtSrKl. 3-l^-hJn*Jt,^K2. Kl+K2=lt 
Lfe*^tC. D = K1 • Gy + K2 • r ■ Vt'$>^^$ 

ti&mww>t>*i. zcommmmmbtfcfiWLjm 
bmmztizmmt. tmiztft&im&mmso&M 
fflgmmmmzttm-rz t><Db zti. ^eo^mzm-^ 
mmmmmoimmmt. f&ft$Muzn-tzmmmm<?> 

m&Rmizttfci-Z>±olz. imcr>®M%bB-U- 
hbf£ftbm£b ZX.m'ib LXisttJ-tbJ&frtztitzm 
m-fiUMzm-3* . -e^K l il/K 2i04 3 ^ : $r< t 

izxo. mm&m%mmbteftWLim.b<?>mi%tf. %m 
muzn^&mmmnfflmmwi&zttmt&iKm 
mcommm.(znm-?&<7)x\ zn&mmemm&ts* 

[0013] ^(OSS^tt^fltPlUlitmfcOflll 
[0014] f«K 1 tJilf K 2i±; SSftSWfcfcW* 

jess:, m&bT&mmzttmz-t. tco&mj&gtm. 
<7xm*mhz\btfX'%z>. 

[00 15] 

i nj©BHR^st*r & . h i fc^-mMfflaaeeaBi. 

xf7 U >^*-f -A'fcfcLfcSMHBtt 1 i: . 

^2i:. -?-^fiflefflr^^-AX-^2<7)Ki#$-. ^<0« 
f^SM5fl**tt4fc:»fiSWk:ii«frr&ik«r<, 

* izmtxnzm^it-rz £ o izmmmmir&^m^4 
[oo 1 6 ] ^mmmr9^-^x.~9 2\i. mum 

KKVyy^UX^-fmcoWM^-flzJ: K)ffi&X'Z 
-7 2&ii!,J]>'4ryb<7)®mm®£Z.7-TV y^U y K 
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f7'J >y H 7 <0®>£ # ? A o >y K 8 1 -f v 9 )VT 
--k9 2r:frLT^|gj4t;fSii$ft v ^om^4<0h-« 

Kc \f ^mX'ii , £fft 4 7 T 5 -f - >^ f- )V9 (c «t 

yhfimmztix^z. 

[0017] *<7)WfeM& 1 it. SfMHKcfc OEBETTte 
K^^ftS®!*^? h 1 OK&i&^ftTV^. -^-ct) 

9#i£tt£,ftTU.g.. f«iftffl7>fa 
X-^ 1 911 W@iKy+7M Ot- ^£7)^*^^ 

[ooi8] **>ftftsa»f i zwmm&mzmnz^ 

1 9**0*5:^:7 h 1 0 Y)V7 Sr#jD LT 

[0019] ttm&Sm 1 OEMBilflsft t LX . -eo 
0<7)[I]fKftSr^tB-r^S-fey-<f 1 l# 
fftft ^ftT V . *<0«^g|5# 1 fcSPffO H 5 -f 
^^Mhm^h)V7t LX. ^@Ey+7M0(: 

.to^^ix^h^^s-^aj-r-sh^^-b^i 2#r 
»ts>ftTos. mm^n^mm-t^in-ty^- 1 3 

A*, Z<vffcfti,zttmi-&xr-T V yyxn y H 7 (OitWaM. 

mm&zmiii-fzmmm-byy- 1 5 #ift»t&ft-o> 

S. *ffic7)3-l — N^^ffi-r^H-U-b-b^l 6 
#R«-£ft.T^4. 

[0020] -^-c^JK-te^-tf- 1 1 . Wtyfl2, 
fle^-fe yti3. im-fey^ 1 4 , mWMJg-ty? 1 
5. 3 — 1^— h-fe>"+M 6l£, 3y\z° J .-?lz£K)ffif&, 
$fl^$lJ{»^g2 0t;f#^$fL^.. *«>SI»M2 0 
tt. IM&0S&2 2. '2 3^^LT^fflT^f- A x-^ 
2fc«flU8T?f-*x-*l 9£ffl»?-S. 

[00211 021*. ^ja^ftS^LJtaiSJajbT* 
S*£-tc*3tt*SB 1 HiigSJBoMWKS 2 0«>fflW:/n 

■vf&mzTK-f. zomimtimmzteuxii. ±mn 
t s ft s . 4 jt , sprout jdjss & g y % mm 

<D3-U-h£ r , ItflD&gflOfiJtSrK l s 3-U—b 
JPfiJt£K2. mSS£V, Kl+K2=lfcLT. D = 
K 1 ■ Gy + K2 • r - VoBgf&jrc&^^ft&ffiD 



ffifc£ftl>. -t^«loaL«Gy«±ffi«lJlia[ft-by9-l 

6tcJ;0, ^<OSBSvti±ESBK-b>"9-l4tcJ: l 5*<i 
-fftf£*n$ft. *<^^(i«»§SS2 OfcEttSft. 

t Hfl&*» &3Htt*g&fiID jWMWjgK 2 0 lz 

IS^-tftti'j: < . ^J^fKl =K2 = 0. 5b^r>tz£ 

[00 22] @2CtJ^T. ThJif*^h;P^£7)h/P^ 
-ty-9-1 2lcJ;^^ttJ<i. TmliiffT^faX-^ 
1 9**365t-rSR*hy^» Tm* (i§SS73h^^. 
^ h fcM*f£ T h b Kfi Tm Ofii£c7>f£Jfl 
l^J; ^.Sf^a3» 1 O0!|g«^(7)^jg-fe>-9- 1 l lz J; S 

yimfsmmcoWsamBl^y^-i 5lzi r(i 

s-u— h<r>B-i/— h-ty-vi eizx^mmm. vi± 
jfLmcomm-tyy- 1 4 iz x ^mmm. DimftztiKm 

{i»flefflT^^-^.a:-^2c7)|gijim»£Og^ffl. G Hi 

dhizM-t&D* comm&nmmffl®:. g2hd* izn 
■f&Srrnwameymmm* g3W:d* tDt^m^ 
trzm-z $ ft v>mnm<?>fcmim. G4ti^* izm-h 

mvt>u<oBmmi.x'*>2>. 

[0023] ^$w^i20tt. nm-ty^ri 1 ici 

KrfiSffiD' fr, Bnga^A ^ h SS^»^1BD' 

t ^w«t-* sg^waG 1 tso'i mnrt h . zcofc 
mmkG 1 ^>iiT$ijjsig® 2 0 izimz tt 

i. xmtmmx'it. fcoshizn-r^D' comvamt 
itmmwmmx'&ix I ^<ni\my^ y\tmMv\,zYcm 

D* =G1 • 5h = Kl - Gy + K2 • r • V = K D1 • 
V • Sh 

-u- h rcoitmwmmizmtot,?--mb%z>£o 

ft*. 5rfc. eaWBRG1^5aRi:-r&ii:tJ:0. * 
f^»H 1 ^EHEtW^ft * h (C^r-r^^M^ltaPiSSG y 

[0024] o«. ^-^srjs ust e«# 
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wmmd* bmftmfemsubvm&x'h&immw 
g 2 % m&th . zmmffi&G 2 

*lTfflffl$im2 0lznmZ1X&. XntkBMX'ii. *cr> 

mmmmG2i±. mAizntrmmmmcoM^y-i >g 

i) (v) 0)& m.t 3*u & ff = D* / G D (v.) b% 
S. f^yG D (v)li, SF^f'JfOr 

G D ' ( v ) =V* / { ( 1+ s F • V* ) L } 

zcosf^ ummzmmrimvh 0 , flaj;tttsF = 

0. 0 0 1 1 S 2 /m! . L = 2. 5 1 2mbZtlZ>. 
[0025] Z<VfflfflgiW.2 Ott. zcomn.LfzB^m 

D) £M%L. -eoflU (D* -D) iZttfc-tZt&ftm 

im<? fb £, -eofm (d* -d) tmnmi£msj B b 
(omi%z'h&immwLG3i t zm'3z?m.-$-&. zcoiiM 
m®.g 3f,t^tb^t > ixx%mmm2 0 Kie^fts . 

I»^^|,J:a{C (Kp + Ki/s) /G„ 
( v ) b ZixZ . dftdj; WT^^i-r^. . 
#fb = (Kp + K i/s ) ( D * — D ) /Gd (v) 
Wp. Kitt«i^»£fT**J:3fcilffl£$*i., 
0"J;tttKp = 3. K i =2 0t£;fl|>. 
[0026] *<Vfflfflgim2 Ott, .**>*efcRj£fiff FF 

J:^T. = S FF + S FB . S FF =D* /G D (v) , 
D* =K D1 • V • ShtftSK, Jg*«JBT* KB = 0 

i: ?)P&tt&:£?>il 0 b h . 
' 5* = { K D1 • V ./G D ( v) } tfh 
[0027] *cr>mwmm:2 Ott. *<oaWLfcB«ft 

G4ui>ibfeiht > tLX®mmm.2oizmmzti2 > . *<7> 
BWtMMWfin. i • izm \Lxmmr9&- 2tm 
mztiz. ztuzj:*). f&nstfBmffcfts* izttm-t 

a CSffiffiT^fii-; 2jWW»iSB2 0CJ: 0 
«H»S*x4. -?-^fcj§|iSSScG4tt. 09;UfKb£y-f 

4 = Kb Cl + 1/ (Tb • s ) ] tzti. tnyjy 

k b axxmmsLT b nBM^mm^y tzx? izmm 
[0028] %<D%mmm.2 ott. -f-o^jg-t^ 1 1 

wu? Tm- t commx'h&immwLG 5 fgg 

•ti . *<0fiitW»G 5tt^Stf>^.KT$iJ{W^M 2 0 



Sgtt2qt=«fcO$!l»S^S. #HM?f2gT'tt. 

J*^5htcWrSeSR^h;U^Tm* tf>HfflffflttJt 
«*0»R*4; S*u ZVitmyj yK t tt*iSfcW*> 0 

frfzimm. mz_ifi on • mzmt^xoizLxi* 

J: vi. 

[ o o 2 9 ] H3tt. fcjsa^ge^ftKjgLfcsav a 
*sst» * tt -& is i cvfflwms. 2 o o 
©jtn^Qv^^ia^^-r. ;^3tcfcv^, G6tt^ 
hizft-t&s* <nmm&<?>&mmvh o » ^a^m 

^ 8 «0t§^. ffi!tt02i:|BJ«T<(i4. -tO^^K 
S-TSm^Vatt. -f-^*3[V aJSLtT**itf 
Kl^SffiD tl^l g mfltA *• S-SiEtiSST^ S J; 
0lC^ilttJ:<. #Utt2. 7 8m/si:$ilS„ $ij 
tiP^S2 0tt. -eo^JK-fe^l lKiDftJiJUi&ft 

a5$ricoi£HK^^^htcjct^@^^5* 

G 6 SOT*-* . ^^fsMM^G 6 tt^ittfctt <b 

nT$<JUP^S2 0tcie^$ixS. *5UfiBJBTtt. *0> 

ttm7-t>Ka (v> wmvwffi&t zti. ztuzx 

r )iXT<7>l£tff&irtZ>. 8* =Ka(v) - dhtt^ 

6 # Xtbt: Bm&M a* , iiafejS^iicG i . 
G2tcS^#^7t«6^li^ffi^ FF i:$-^L< tT^ 

^* =^ FF = IK D1 • Va -/G D (v))Jh=Ka 
( v) • 

•ftfDKa ( v) COffifi. $Uttmi£V=0m/sl;:;fctt 
•SfilSrlS^L. V=2. 7 8m/stCiiftS { K D1 • V 
a • /G D ( v ) } cofit^raSrfflra-r^.C: k (Ci 0* 

[ 0 0 3 0 ] 04 CfcltSIUli, ««3&*±S5Bbe*iS 
VatLh^tJ{ti,K D i • V -/G D (v) tflVt^) 

ffl&t . mm&±.^m.fem3[v a*»t*jtt* k a 

(v) tmSVhO^Sr^-r. ;#5E|4tt5Wi 
K D1 =4/3. SF = 0. 0011s! /m2 . L = 
2. 5 1 2 mi t/s. ttcKa ( v) cojitt. V=0m 
/sfcfcUTl. 28fcL, V=2. 7 8m/s(3i5tt 

s k d , • v a • /g„ ( v ) comtwrazmuimisi'tz 

Z b iz fc. zcom-S. W-MVrfv aZfstz,- 
^HVb=33. 3m/s4T'l±, M&V COWfiMZft-? 

tk d1 • v • / g b ( v ) -e<7>— 

Vb$rHxSt^ilVc73JiJa^oTK D1 ■ V • /G D 
(v) **flSJ[rr&. f;T« ^m^VblXhT'tt 

a- h izfi-th smMft $• eom.isyj v^m. 
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T-coK D1 .- v • /g d ( v ) offis-fflv^ mm&mtfT- 

[003 1] B5<97n-f--r-h£#tBLTJhsE*l 

mmmwfflfflgiw. 2 0 1 <* 2. sriuhmr srsj^-r 4 . 4 
1) . 

[0032] LfcE«E»^ ^htCttl 

9 £$1^4 (Xf7/3) . 
Br-f-S (^rv74) . 

[0034] X7^yT4fCfcUTmjIV#I£5gi!V 

wmm«D* fc*H&*-4*wtRs£«[ s FF l 

^^Rjf&ISfilDhOfiei (D' -D) * 

omu (d* -d) iznm-r^mnmiEms ¥t i:mnL 

^tLTB^ff' StABM"* (Xf778) . 
[ 0 0 3 5 ] ^OiSSgLfcgt&Jfcft.ff* 

5«i6fflr;ta±-^ 2 agssaKflra i * £«m l 

4 (XT771 0 > . 

[ 0 0 3 6 ] &lc s fUWfci&Tf 4j&»5j&»£, Witt* 

(^T77l 1) . »7WiWXT77li:I 
4. 

[0037]Xf 774 fcfct vcMVtfKJgiffiV a* 

ffiX'h&tgr&. tk&LKmmi?ft&hizi&i.x3mffc 

ft 8* ZmML (Xf7712) . LfrZmzX7->yy 

9iz&\->Tgm&ft8* iznm-f&mmTti-j-JL- 
[0038] ±mmmz£tuz. mmm$ s mcje t 

osmmmzmmD* t^tzmmmmD t^mm 
(d* -d) izttm^hfcftmms Y6 t<r>mxhhm 
mfcfts* iznm-thxoi.z^ mmm-^-tz 

i±7 * - KA ? iin^-f 4 i fc , 7 ^_ K7j} . 
4. emtio. ^M^teE WlfE^m oi&ffcftfc: 
7?f-a.x— * 2 £$ij#p-f 4 i t XMm^m<DBMiti 



fr±-f4.I h#T'#4. 5 4,1c, (SfliCtS^TH- 

ft 8* tffcbbtiix. ^-mm&mzn^xwm^^mw^ 
4id smmmtmrnD* izwm-t 

h^ftwcmm.8„t. *<7>m&&mmmj)* tmsan 
^mmmmD twmm < d* - d ) ic** je-*- h^ftmE 
m8 lB tcom&mmffcft8* tzti, *coBWMft8* 
izffcfttf-wct&£ -5 izmmr j 7i-3.3z-9 2 

iva) x~mmr7i-^-f 2 <7)®m& l < l 

[ 0 0 3 9] (26H28£#raLT#f£0J?O3fS2||;t£® 
±T'£> 4 ^-^{cfc ft 4 ^ 2 StJfc?|»)$iJfJPi£§ 2 0 

my™ 'v9wm*fr,-t. z\cr>m2mtmmzt5^xit. 
mn<o rt—imttffit 1 saw wi^ 
T-htmfcffiti<miE&kzti&. meiza^x, g 

1 l«Tht;^f-r4D« cOpgff§15c7)S3tMifcT'*>4. ffe 
[0 04 0]i&MI2 0ll b)U?-lz>y-12lZj:*) 

film LtzikfEUtt 1 <?Dtwis h/^Th fc*c t /s 

<0Wffi-C*.4eitRBRG 1 1 lizm-3£mMrt&. We 
»Mi!cG 1 1 li^ihfetb htiX MfflgiW. 2 0 tcfctt$*i 
4. 3fs^«®T'ii. ^-OTht*f-r4D* £089fl^U 

D* =G 1 1 • Th = K 1 • Gy+K2 • r ■ V = K D2 
•V Th 

i -o X % t&ftmt 1 <7)iHk{¥ Y)V9 T h tC^tt 4 m*<?) 3 

-u-hr cvitrntfinmizmb 6 r-jg t * 4 «fc 3 1 . 

MM%fflffl£'i7£&J:ot / zm&Zti^ mz.ttn/22. 
5i:Sil4. 5* =5- FF + ^ FB . ^ FF =D* /G„ 
(v) , D* =K D2 • V- ThT'fcSK, JlfflWr 

^ fb = ot'*4b#. saMgA^* taf^am loafph 

T h t coMf^i^(7)ii 0 i: =5:4 . 
ff* = <K D2 • V ./G D (v) } Th 

w 1 oawp hyp^Th tzm-zmmnffibn&mGy <r>vc 
mtfm3&izmbt>-r-mt%& «k a tc. g^^iwt^ft 

[0041] I27(i. SBfi^iE-T-ftR^LJteiSVa 
4 ^ IZ felt 4H 2 M»jOfiJfP^ffi 2 0O 
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2 014. ^W^tni 2£*)tk&Ucmft&tfl 
f OfcjgHgi&G 1 2&=f'tf>J&> btL 

riBi»sg*2 0fc:E«$n4. **M0Bflrct*. ^ot 

5-* =Kb ( v ) • Th 

ribcg 1 2 <cac-?«*tf>fcs me** t . ±Mmmm 
Ron. G2izm-3zx#)fzmftt£$[m8 ?( tzmL 

5* =5 Ft = (K, r Va-/G D (v) )Th = Kb 
(v) • Th 

^COKb (v) <0®4. ^J^{f^V=0m/s(3fcft 
£1fi£f£5£U V = 2. 7 8m/s(:t>^K D2 - Va 
•/G D ( v) combcOfflZmM-t&ZtlzXO&iib 

&. 

[ 0 0 4 2 ] 04 fctJtt* 2j£8»fcL 
*jlVam±^t3{tSK D2 - V • /G„ (v)X10t 

«*v fc <nm& t . ■m&wi.w&m v . a *st it 

4Kb ( v) X 1 Ofc^SVh^ra^h^^-t. .1 JIT' 
(4, K D2 = 7r/2 2. 5. SF = 0. 0 0 1 1 s* /m 
2 . L = 2. 5 1 2mbLtz. Kb ( v) 0€(4, V = 
Om/stCtJ^-C 0. 134tL. V=2. 78m/s 
«CJ3*t4K D2 • V a ■ /G D ( v ) <OffifccDra£Hjfc£« 
Bite J: 0 #*>fc . £ V^i V a ZM£ & — Sg 

lVb = 33. 3m/sitl4. MMWmulZfeiX 
K D2 • V • /G, ( v ) ji^S^T***. f^-£$!V 
b$-0^4hm^VtfOJiJn^-5TK D2 • V ■ / G D 
(v) tfWmtt. ZZ\T\ -e^-^jtVbKLhT'ti 

K D2 • V • /G„ ( v ) Offi£ffll\ mW£»OT2c5g 
[0043] l3807u-^-v-h£#B3LTJbfe3fl2 

0 1). 

[0 044] tftajLfcHfititfsatf hfcijCtTB 
«R*h/P?Tm* £fS3rL (XT7710 2) . ^O 
BS^7JhA-?Tm* ^K^Jh/U-^Tm^jS-r^ia 
tHM7?fiI-^l 9Sr»J«-f4 (XxvTl 0 
3) . 

[0045]^:. m.&vw&femv a£LtlrgfrZm 
Brt£ (Af-/7104) . 

[0046] 771 04 (:±5V^milVA<|^lV 



)»IL (xf771 0 6). ^co^STL^g^iMjil 
ilD* fc s JftflniEgG y . H-i/-hr. $&vco}$aj 
$#>£3*lb&BffiD Off H ( D • - D ) £ 
»*U coffin (D*-D) fc**J&*-**6fc«EjEffiff 
fbS-M^L (Xf77107) . %<nm*iWL%.m.6„k 

T77108) . 

(X-r-yn 09) .■*-<OB«BaWK£i« fcJSEtTJ* 

iznm-th£o\,ztmmT<7i~3-3i-?2*m 

Wth (Xf771 10). 

[0048] &.i,z. sjmsrftT-rsa^a**. 

(XT77111), i&TL&v^^-teX-f 771 0 1 
lzM& . 

[0049]Xf77104 ttiV^TJKaVMEjeev 
a*iB-C* 4*&. ffcEi} LfcHtfE h/^Th fcfc tX S 
tiflfcftS* *8WL (Xf77112). Lfr&mzx 

7^^-?2<vEm%wmfiii* imtt. mm 

[0050] ±Esm2mmmizj:fui. m 1 mmm 
t mk<r>ftm&}$kzm-rh z t vx-z h . § 

gUW 1 co&ft&k LX H 5 'f ^^-j^aW^Wf 1 Kf^ffl $ 

^tc J: Oftffaw 1 O^J=5rM^^P$iJT-# ft^tt^r 
< H 5-f >n'-* j S^ «rf^ffl$*T*>4»A6ft3i^g 

nmzn-t z>tfcn$zit<7)mmtfi i \»i±. u nmmx*<?> 
MMmztttx hmm&®<7>£.xw.Ltf&%iz%*)jm 

[005UB9, aio *mki,xifwncr>m3mk 
mn&umth, H9«. ^ii^^issUomjiva 

s i s-fr&aw^ t h *^aiw 1 oaw^* 
mum. Gnu^h iztti-& t ff (nmrn^^mm 

WL. G14ttDtC^-f*ff p Op®5^fS«f?9i5c. Gl 
5l4?hi5„ «0«itt=W6 T FB OfJlgffgpofe^Mfi 
T"^4. fti!(ia6t|Sl«-C'fci>. 
[0052] ZwmfflMW2 0(4. *Oft*-b^lM 1 
K J; O^til t3t*Bf^»« 1 *>EM£«flMS 5 h (;jCb7cK 
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2 0fcrE«§*i4. a|s|B»BJBTli, -eOEfflgJifi^ * 
tZtl. T FF = Kt • dhtZtLb. Sri*. K-fth)V? 

wttWft*>&b*z±mM* mufi on • mzmt 
[0053] *co%\mmw.2 014. mmsLG y . 3- 

D i: ^K^UHg^ft 5 „ t <0Eft L feMfifi-C* & f5 

itw»Gi4KS-*&isijw£. ^<oearaRGi4ii 
^a6^y> tztixummw 2 0 & . *mmm 
vii, t^mm^mmDizM-rhmmnmmmmn^ 

&VV>ffl%tKd (v) t$;fx. a t = K8 (v) • Dfc 
3:&„ SgWRJBfcfcVVCttD' = D S Th=Tm = T FF 
T'£>9. D» = K D2 • V • Th, Tff = Kt • 8 h T'$> 

D = K D2 • V • Kt • 8h 

' J; -5 T . JsftSM* 1 S h ^'mMco^i&t;^ 

Sh = S D = D/K D2 • V • Kt=K5 (v) • D 
i-oT, KS ( v ) = 1/K D2 • Kt • VT'&O. -ttf) 

k D2 . KtiiitMJm.X'h&frt,. Kd (v)(jfiv 

t3£at0IJ-f£i^i:$it. tflRti'KS (v) =3/4V 

[0054] -C-c7)$iJffli^g2 0(4. *<0tftffl LfcEHEJi 
ffift h t glgl L £iHtttt£IIN!sfftff£ft 8 D £ 

<ffh-ff, ) SriRKU *OMIS <0h-tf D ) tc« 
JE^£S7jh/U?*giBIT FB $:. *?)flI3£ ( 8 h - 5 
d ) fc^WU?fHE«T r ,fc<9|^T*&g3aW»G 

1 5 -e-coeaRBSG 1 sii^jg^ 

<5>iiT$iJffli^S2 0tieiS§it^. *HJ£«2STi4. * 

commmmG 1 5 t4. k t P tttmyj y , Kti^t 

fry 4 >t LT. PI »J»#$r$;h.4 ck 0 tz ( K t P + 
Kti/s) ££ft|>. ^Kt P , Kt i (iJUSftrfM 
W£'ifz.$>£olz%miiti. «ilfKtp = l, Kti 
= 0. 0005fcSil4. 

[0055] *-<7>»Jiiissat2 0(4. -^rtj h/U^IS^ 
fflT F t tw.-hh)i>7 jgiEfi t fb ofn t lt h ;p 

[0056] iO»3|iat»JBKfc^T, HAtfftR 



[00 57] HI OcDyn-^-hZm&l-XlMZm 

3mfmmmmmw. 2 0 ^xhrnm^mmm-tt . 

201) „ 

[ 0 0 5 8 ] acts. mmvtfm.femv aULtirgfrzn 

m-f & (Af 772 0 2 ) . 

[0059] X-r-yT-2 0 2(CfcV^Tmi$V^5t<SV 

^jh/^Kjg«T FF iai*L ut772 0 3) . mm 
mtikftft 8 j, t com& ( s h - <? D ) ic*fj5-f ^rtj 

>/^igiEfflT. FB ^«l[L (^7 7720 5) . ZKK 
7J r-;^tSfT FF tR^ h;P^piEffiT rB i:^)farS)- 

^.a^TJh^^Tm' t,Z%3)y)V7Tmtfftm-rh± 

dizmmr?j-x.x.-? 1 9*«»r* (^772 

06) . 

[0060] fcfc. ^ajL^f^h/P^Th^jCtTa 

mmmmi&D' zm&i, (^77207) . ^« 

MML (Xf77208), *<oaOCLfca«Jj68W§« 
fID» *iiD3USGy. 3-l/-hr. ^VO^tB 
iC^lfft^ltlllD i; COfflU ( D* - D ) £ 
?StgU -eoffiH (D* -D) tcttJ&t&ttfcllHEiltf 
FB Sr?H^:L (XT77209) , -e«^IS5tffi5 FF i: 

T772 10). 

[0061] >oawtfcB«ieft * • tcwjc^- 

(^f772 id. ^-oasigi&tt^i' izmtxm 
itfflr^f-ai-? 2 *wm^h z t x\ ntnstfBm 

(Xf772 12). 
[0062] iJlt, ©JPSr^T-rS*^*^. 

(Xf772 13), »7W^«^i^fv720 1 

[0063]Xf7720 2C*JV^T*iSV*<ift^ilV 

URTlh/l/^Tm' SrSJJtL (Xf772 14) , %<r> 
aWRTJb^^Tm* iZKtShiU^Tmtimm-thXd 
Cifffl77faX-? 1 9^$iJ»PL (Xf772 1 
5) , ttfflLfe«R#h/^ThK:jCfC@aW6ft^ S- 
®a:L (Xfy72 16), LA^ttXf 772 1 1 

2*>BflH&s«fflES[i* *iwti-&. mi±m2mmmmt 
[oo64] ±iEjg3safe»jBfc: ctntf . &2mtmm 
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D t. ikihi?z®mm-pjd hkcommizmtx^tib 
m&mtft dhizm&fhKi) b^^mr fT t com 

^ a h t fcRa MP* Rj£trr F F fcjfcfc MP? 
kcomT$>& VA>9 tm» tcR^i h;^ Tm^ 

-srr^iaic Mr^tax-^ 1 9^^-r^, 

ht l zmtTmm*&&zttfx'Z&. . 

c o o 6 5 ] ia 1 1 fan i mtmm<n$EBimzj3tfzm 

^i»Sfi0^(cfc{t^«ijni£^Diaijt^, 

- hJnaJtSr 1 ttSItt, #K£iIfg& LT D fcft 
Jf4/3fc^-4ifc-Cr* =G1 • <3-h = Kra • 8 h 

b^zm-iimimffi&mtmmtztiT^z: mi2 
urn 2 mamm<o$z&mizi5 tfmivmm. 2 0 <nsmr 
v-v9t%m*^-t. zco^mmxa. m2msmmiz& 
li&wdnmmtomttzm. a -1-- hM.it £ it-tz 
ztz\ wmmmtLTDizittTz-u-hr*®; 

fflU itMfflWimmtZtitiThlzlctt&r* cDSDSffgP 
OJt^M^Jg&Krb. MUfx/22. 5b-r& 
ZtX'r* =Gi 1 • Th = Krb ■ Tht-r&J^Ki 

mco^mmizinf %, mwmm. 2 0 ony^o - y rmmz 
mi-, znmmx'it. m^mmmiza^^mmm. 
nmtzm. ?-\s-v%mtt* it-t&ztx\ mm 

$gmmtLXDizltz_X3-\s- hrOTU ibWJ 

»s*fcs*ifcThfcSf-$--&r' <vim&0)imy<f > 

Sr^RKrb, W/.tfw/2 2. 5tLtr* =G11 
•Th=Krb-ThtL it^JSiJfflS^t £ft 

fc r s D <r>m%m<r>Ycmy4 >£m%K a . m 



. [00 66] 01 4—02 5£#J8LT'#fiKI§tf>JMII 
ffl&mzm&Sth. 3nK ±IEISIl-SB3SaBgSklPI 

#»«&ti±. efjpf&jt^MD* tffoftwmmsv 
t commzttm-tzmmmmG 2^.mn wtr s mm 

HMD* fc.^i&^ffiDiiCOffill (D* -D) kffoft\& 

iEm$f B k <vmmztti&-f&fc&m®.G 3 * % itw»a- 

(P 1 ) W»*ftfirSii*J:dfc:je«>Tv^4. -r^*>, 

miztc&tx'comz&tf&im? 4 -y ^^mp^tb 

■6. 

[0067] -e zx^m4mmmxi±. ss 1 -»3H 

<0RIffifc:»iBt-*fSftRBBcG 2 fc / ga&lH&aittD* 
fc^UrfggHSDtcomH (D* -D) tfl6ft«iEfflff rB 

t «DW»t=wiE?r s^^wrg 3 i: * . w&mmms 
tt$r#^: ltis^ l . i&commm 1 3 mmmn&k 
mmth^cr)X'hh. 

too68] it, f&ft&tztf-f&immMmDcoixm 
mm.G D ( S ) $:«tf>, i^*«>^figaswt<oieRBfti 
/g d ( s ) £ x • d* iztt-r&d ¥f <7)fcmmm.G2iztf 

m-?Z>h<7)k ^<0^^!SG D ( s ) ii % flg 

A^fcW4*iaj#»i0iaaaE«KSt«>^-4 J: o lz . 
^M^filSa^G yfcS-U-hrfcfg^^i: $31 V t 

# . -ecOK 1 iiitXK 2C0^cr>^< k i>—Jj£^ts£ 
olzmiiiZtiX —MkLX. fJ-Ycofltt^Oft 

k?-i~v>7'y*-xt tfitm-t h ^ a ^mmm&co 
mffiWMizteuxiz, m&ttco4mm%mfa't*'bt,z& 
nzmk2mfok&%^-ifc!g.^7-';u$:m^hm-&. m 

V • r ( s ) = a ( s ) • V • G r • ( 1 +T t s ) / 
( 1 + 2 Z s/oi n + S 2 2 ) 
Gy(s)=S<s) • V • G r • (1+T yl s+T y2 

S 2 )/(l+2?S /<U n + S 2 /o n 2 ) 

&tc. D = K1 • Gy + K2 • r - VX'fo&frh. f£3t 
P^G D (s) ttJtaCfciri. 
G D ( s ) =D ( s ) /d ( s ) =V • G r • {1 + 
(Kl • T yl +K2 • T r ) s+K 1 • T y2 s2 } / 

( l + 2f S/ U „ + S 2 /C0 n 2 ) 

**J» ii-CliG, (s)IJKl. K2JtW. Kl 
+ K 2 = 1 fib £ <7)T . ffltlty — ~j5<D?i- -k-^ts^XZX'% 
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T r = m • L f • V/2L - K r 

T yl = L r /V 

T y2 = I z /2L • K r 

G r =V/ { ( 1 + S F • V 2 ) • L> 

w n = ( 2 L/V ) • < K f • K r • ( 1 + S F • V 
■* ) / (m- I 2 ) J = (m • (L f 2 • K f + 
L r 2 • K r ) + I z ■ ( K f +K r > |/2L/(ra 
• 1 2 • K f • K r • ( 1 + S F • V 2 ) > 1/2 

«fc->T. fiaffl»G2J4»c*(cJ:0iSS*i.*. 
G2=1/G D (s)'=(l/VG t ) • (l + 2fs 
/a) n + s 2 /«„ 2 )/{l+(Kl-T y i+K2- 
T r ) s+Kl • T y2 s 2 } 

3r*3. *«Ofi3M5RG„ ( s ).05£(cJ:*Udr, K l+K 
2=1 T-$>S<OT\ K 1 Ofi<4je»y>f >tci£#L3:V> 
<0t . S3Sfc:RI;b 4>-*V\ V YtVft izft t X 3 - L— h £ 

[oo69]0i4 <a. jjee»RBRG D < s ) iz&v 

*&V$— JEM-(16. 7m/s)tL s K1&0K 
UTO. 2 5 *x<y7'TM Srfc. m = 1 5 

00kg. I 2 = 1950kg-m 2 s K f =5 443 
ON/rad\ K r =64770N/rad, L=2. 
515m. L f =1. 023m. L r =1. 492m. 
SF = 0. 0014 s 2 /m 2 t L/c. 

[0070] hi 5<7) ( i ) ~ (4.) {i. ±feg3*ia» 

*f . *0fc:*JV*TI±, K 1 Sr— Jgfilfc L. ^3£V£ 
8. 33m/s. 11. lm/s. 16. 7m/s. 2 
2. 2m/s. 33. 3m/s, 41. 7m/s. 5 
0. Om/siiL/;. 115i7)(l)riiKl = 0. 5 
h L. Hll 5<7) ( 2 ) T'tiK 1 = 0. UL. 015(7) 
(3) T'{iKl = lfcLTD = GyOJ!EmyR£^U 
HI 5 (4 ) X'iZK 1 =OhtD=V - r^>jG8f!SA 
£*L*:„ ffe{±iai4T'^-rjo^>'5aU— ^g^tPI 

[00 7 1 ] 121 4. Hi 5<D ( 1 ) — (4 ) «tO. *6 

fcitfKliK2^MKJEtT±£<#l3rl>. -r^ 



rtfStJBffi t * 0 . K 1 < -t* t ffi&MX'ni&g 
cr>%)fflmi,±Wim S *i& ^jUsST'CO^-; n'- >> » - F t± 
aS8$*i*. ioT. JUE»lMII3iat#!B*:*5^ 
T . K 1 £jgS <mje.LX7 < - -y ?»J»C 

- F^vffflwiz&if&imitco&mzttLx, *s?4 

1±<0&# t 0H£Tfr 9ii;T'7-(-H7t7- KWt 
Stttf>&#*frO, -ecOKl. K 2 cDfiOJSJE 

[0 0 72] 01 6<0 ( 1 ) ~ (3) J±. 01 7^-T 

\,zm-%fc®is$*v~is3vm&zfj^ffitmm 

{SitWiJtG2£. ^4M6^FJt(7)Jt^^{3. HI 

runm^i^au: 1 /g„ ( v > t l/c. . 

a*B*5aR0. 1 (sec) <0-»31il»l/ (0. 1 
s + 1 ) TiaRUfe. »3[V^8. 3 3m/s. 16. 
7m/s. 33. 3m/s. 5 0m/stLt. il6 
( 1 ) T'li'K 1=0. 5 't L. 0 1 6 ( 2 ) T<±K 1 = 

1 fcLTD = Gy^J©l3&|i£^L. 01 6 ( 3 ) T'ti 
K l = 0i; LTD=V • rcOlE^^mS-^L^. 

[OO73]018<7)(1)~<4) . 019^(1) 
~(4)(i. mi 7i;^tyiii/-y 3 ytf/W;i) 

v^reasasG 2 ^±ieg d ( s > oigwifci: 

Iz&lfZ,^ D* n^vTKMzn-t Slav's jlU— 

V$r8. 3^3 m/s. 16. 7m/s. 33. 3m/ 
s. 50m/s t L. 01 8CD ( 1 ) — (4 ) T'(4K 1 
= 0. 5£ L. 01 9 CO ( 1 ) — (4 ) X'l&K 1 =0. 

2 5fcL^. ■ 
[OO74]018<O(D — (4) . 01 9<0 ( 1 ) 

-(4) tc^iE®e*fc:J:iitf. Gy. r<o»W 

mftehwimuztih. &iz. 0i6co 

( 1 ) - ( 3 ) ^iar^JtBSISft^it^riaUEttfc^tt 
* ^ 3t#$^^TV^^ 0 K1=0. 2 5 t Lfci§ 

Kl=0."5fcr**^J:9t. GyfcJ;lXr<OiS 

mztix^z. 

[007 5] $ ^(C K 1 fc«ttXK2(±. JI6ftSHktc*t 

-fe<vncmiz*imt2>£oiz. mmv<7)m$i.tztix^ 
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& *m&mx-\&* a 1 9 o ( 4 ) tc^-rv =33. 

3 m/ sX'<Dr<7)i'* a y^TJVZM&t U 

WatWC-IW* <fc 3 K 1 ^MtitfSVO 
Rftfc Uc. 

Kl=-0. 0002205 (V- 33. 3) 2 +0. 
24 5 

zwtKi t<Dm<&zm2 otzoct. zcoms. v= 

8. 3 3m/stKllJ0. 10. V=16. 7ni/s 
"CKlttO. 19, V=3 3. ■3m/stKlttO. 2 
5, V = 5 0. Om/sfKllJO. .1 9tcSEE$il 

[00 76] ^(?)ffIE$*t£K 1 OMS-ffll^T^jC^ 
is a yc0^H2rEl2 ICO ( 1 ) — (4) teij* 
D- ^x-yTA^ttLT, H2 lO ( i ) « 

.02 .1 tf>_( 2.) . liD., _0_2 3 ).. Ji..G y.. ...0.2 . 

ICO (4) tir^o, ±.m&mmTcoimi<-=i J LU->>3 

[0077] 021<O(1)~(4) fciiSf JCS^St: 
1 90 ( 1 ) — (4 ) K^-je^flMcJt^T. r Co 

v ^ximmmcom^mtm hti. l#> t ^xomm 

[00 78] 4fc % »45aSJBHM£tiV>TU:. g^iS . 
»§MID* t*fi)tgmffiDi:^«ll (D« -D) (CM-T 
&<?FB^fsiiWifcG3£, «M5fffc«-fSJjS«lJ§««[D 

o±fef3iw&G D ( s ) ois»RB&jc«je;-r4 tott 

TV**. 

[0 0 7 9] 02 2.0) ( 1 ) — (4) , H2 3C0 ( 1 ) 
~(4){i. 12 4 C^fy $ a U-y 3 ytf/K:i3 

kiscg d ( s ) commit Ls $ mc, k i *±se*>j; 

'3(=MV^HjftfcLTlfijELfc. -etT. -(ill (D* 
-D) (C*ttS^ FB <ofiigRiaG3«itWM1l®3Ri: 
U >&W2 2cr> ( l ) — ( 4 ) T-^t" J6 

l'fc Ls 02 3<9 < 1 > ~ ( 4 ) T'jjrftf?g-?(i 
0. 0 5tLt. ^ySil/--/gytf;K' 
{i, £^4$^S3iWftS;l3ffc»0. Use 

c ) co— <mn.m \/ to. is + n -cafittu -en 

3.3in/s, 16. 7m/s, 33. 3m/s. 50. 
Om/sfcLfc. 02 2^(2). ( 3 ) J: 0 . fSitW 
S*G 3 coitfflyj >itt*\*bl6&aU&X'li*—'*—i' 
.x-h 02 3tf) (2) . (3>«fc9.e 
itWSfc G 3 <0Jt#!l y 4 ^ fc/h $ < t *-J <- a - 
h £ Wit % 6 *>\ £ cDtS&comgWtiM ( D* - D ) 



. [0080] -ec:T% _UE*>Jt3tC7.f-K7!r7-K 

td&g&coiSLmZftdtzib. (D* -D) tzm-zs fB 

S^£**LTKjei/e^*. 02 4K5k 

fsiilUgSC* G a fc £ t . Jfci$Wfcfir-$-& . 
{ G 2 • D* +G 3 • ( D* — D ) > G a • G D ( s ) 
= D 
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